of the tibia and fibula and above-knee amputation was performed. The wound healed well by secondary intention and she was discharged home thirty-nine weeks after the commencement of the first gas-forming infection.
Discussion
Gas-producing infections may be clostridial or non-clostridial. Of the latter group the culprits are usually the coliforms, E. coli and Klebsiella aerogenes; less frequently aerobic and anaerobic streptococci and rarely bacteroides. Chiari (1893) first described a non-clostridial gas-forming infection due to a colon bacillus in the gangrenous lower limb of a diabetic. Most of the recorded cases have occurred in the lower limbs of diabetics who often had neurological or vascular complications of their frequently uncontrolled diabetes (Hitschmann & Linderthal 1899 , Warren 1938 , Gillies 1941 , Spring & Kahn 1951 , Wills & Reece 1960 . The frequency of infection with coliform organisms has increased since the introduction of antibiotics (Altemeier 1966) . Diagnosis is primarily on clinical evidence but valuable help may be gained from bacteriological and radiological examination.
Coliform organisms usually involve subcutaneous tissue but may involve muscle and simulate clostridial myonecrosis. The tempo is slower than that of clostridial infection, and the first symptom is usually pain which precedes swelling and erythema by 1-3 days. Within 24 hours the temperature is raised to 101-104°F (38 40°C) and necrosis and crepitation occur within 2-3 days of onset. Generally, clostridial infections are characterized by extensive necrosis without significant suppuration and microscopical examination of any discharge reveals Grampositive square-ended rods, numerous red cells and usually no pus cells, although if these are present they are very few and degenerate. The necrosis resulting from coliform infection is usually less extensive and Gram-positive rods are absent from the purulent discharge.
Radiologically it is only in clostridial myonecrosis that soft tissue gas is seen as intramuscular multilinear streaks; in all other infections it is extramuscular, usually as bubbles.
In coliform infections surgery may be more conservative than in clostridial lesions, being limited to decompression, drainage and excision of necrotic material, although if the limb is ischemic amputation may well be required.
There is no indication for gas-gangrene antiserum in these infections and guidance as to antibiotics will be obtained from sensitivity tests.
Hyperbaric oxygen, although of value in clostridial lesions, is less effective in nonclostridial infections and Slack et al. (1969) noted that, if there is no clinical improvement after three hours of treatment, a crepitant infection may be assumed to be non-clostridial. Emphasis is laid on early diagnosis and correct treatment of these infections which often merit a reputation similar to that of the clostridia. Numerous reports of repair of traumatic tears of the aorta have been published but all cases appear to have been operated on in thoracic surgical centres and elaborate bypass procedures have generally been used. This case is reported to illustrate a simple bypass system which brings the operation within the scope of any hospital. The physical signs associated with the pathology are discussed, including one not previously described.
Man, aged 19 History: The patient's motorcycle hit a telegraph post and he was thrown off, sustaining a sudden deceleration impact. When seen in hospital an hour later he was conscious and rational and complained of abdominal pain. Minor grazes and lacerations were noticed. There was no sign of chest injury though his abdomen was very tender.
X-ray examination of his chest revealed a widening of the mediastinum and this was felt to be significant because of the history of sudden deceleration. Neck circumference was 15-5 in.
(39'3 cm). Heart sounds were normal.
His abdominal signs necessitated laparotomy and he was found to have several lacerations of the small bowel mesentery with bruising of duodenum and omentum. The lacerations were oversewn. Meanwhile his neck circumference had increased to 16-5 in. (42 cm) and a systolic bruit with a palpable thrill became noticeable over the upper sternum. X-rays showed further widening of the mediastinum and so arrangements were made for a thoracic surgeon (Mr Alfred Gunning) to bring his equipment for surgery. Immediately prior to thoracotomy the neck size was 17'5 in. (44'5 cm). Operation: A posterolateral thoracotomy through the bed of the third rib revealed extensive himorrhage into the mediastinum and pleural cavity. After dissection, clamps were placed across the aorta above and below the rupture and the bypass was instituted by using a left ventriculo-aortic bypass cannulal. This is a plastic tube of 6 mm internal diameter and 8 mm external diameter, 70 cm long with tapered ends for ease of insertion into ventricle and aorta. In the centre of the tube is a side arm for venting air and recording pressures if necessary. The aortic tear, 2 cm below the subclavian artery, was almost completely circumferential. A woven Dacron graft, 19 mm diameter, was inserted between the two ends of the torn aorta and the holes in ventricle and aorta were closed. Heparin was given at the time of clamping the aorta and was reversed with protamine at the end of the operation. Post-operative recovery was uneventful.
The use of this type of bypass has been described recently by Molloy (1970) , and experimental work by Jamieson et al. (1970) has more recently confirmed its safety and practicability.
Rupture of the thoracic aorta is often suspected and the diagnosis can be confirmed by aortography; but in a district hospital facilities may not be available and in such a lethal condition time precludes such investigation. A diagnosis must then be made on clinical grounds with the help of a chest X-ray. This case illustrated most of the clinical signs. A systolic murmur over the upper sternum has been described by Molloy (1970) and Spencer et al. (1961) . In my experience this is a very common sign though Spencer et al. noticed it in only 2 out of 43 cases. I have found no reference to a swelling of the root of the neck due to hematoma spreading up from the mediastinum, but it has been present in 4 other recent cases and in this case the collar size increased by 2 in. The normal neck measurement can be obtained from the patient's own shirt, and I have found that it may increase by as much as 3 in. in 2-3 hours. Another feature of these patients has been an extraordinary terror or ' Obtainable from Polystan, Wilbury Way, Hitchin, Hertfordshire 'sense of impending doom', which is a deepseated chest discomfort and seems similar to that described by patients with myocardial infarction. It may alert a clinician to the possibility of diagnosis of an aortic tear, particularly since the patient frequently has no sign of external injury to the chest. Hypertension of the arms and occasionally paraplegia have been noted as physical signs in cases of aortic tear but were not present in this case.
I have previously used a bypass from aorta to aorta above and below the rupture but have found the tubing to be very much in the way of the surgeon, and the upper junction could not easily be made leakproof. Some sort of bypass is essential to prevent renal and spinal ischamia and overstraining of the heart when the aorta is clamped. The type of bypass used here is convenient and does not impede the surgeon. I have since used it successfully in one other case.
The following cases and papers were also presented: 
